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Introduction

The goal of the U.S. Environmental Protec-
tion Agency’s Beaches Environmental Assess-
ment, Closure and Health (BEACH) Program is to 
work in partnership with states, tribes, territories, 
local governments, and the public to signifi cantly 
reduce the risk of disease to users of the nation’s 
recreational waters.  This is accomplished through 
improvements in recreational water programs, 
communication, and scientifi c advances. BEACH 
Act grants are awarded to eligible coastal and 
Great Lakes states, territories, and tribes to devel-
op and implement beach monitoring and notifi ca-
tion programs. 

On April 20, 2004, EPA announced the Ad-
ministration’s Clean Beaches strategy. The strat-
egy includes the Clean Beaches Plan.  By carrying 
out the Clean Beaches Plan, EPA is helping state, 
tribal, and local beach managers strengthen their 
programs. A strategy for reducing the risks of in-
fection to people who use the nation’s recreational 
waters, the plan recognizes that beach managers 
need tools that allow for local and regional differ-
ences in pollution sources and climate. The Clean 
Beaches Plan describes what EPA plans to do 
over the next couple of years to achieve two major 
goals: promote recreational water quality programs 
nationwide and create scientifi c improvements that 
support timely recreational water monitoring and 
reporting. 

The national conference was organized as 
part of the Clean Beaches Plan.  It provided a 
forum for learning about beach health initiatives 
across the country; presenting new methods, indi-
cators, and modeling techniques; identifying beach 
health needs; discussing priorities for short-term 
and long-term actions; and recommending proto-
cols and procedures to encourage greater consis-
tency among jurisdictions. The conference was 
organized into the following sessions:

• Session One: Welcome and Plenary Speak-
ers

• Session Two: State and Local Experiences 
in Implementing Beach Monitoring and 
Notifi cation Programs

• Session Three: Design of Beach Monitoring 
Programs

• Session Four: The Public Notice Decision 
Process and Public Perception

• Session Five: Source Identifi cation
• Session Six: Total Maximum Daily Loads 
• Session Seven: Remediation Approaches
• Session Eight: Making Warning Systems 

More Rapid: Modeling and Rapid Methods
• Session Nine: New Health Risk Indicators
• Session Ten: Quantifying Swimmer Risk
• Session Eleven: Plenary Panel Discussion
• Session Twelve: Data Management and 

Communication
• Session Thirteen: Communicating Beach 

Condition to the Public
• Session Fourteen: Conference Wrap-Up

Each session consisted of individual presen-
tations and a discussion period with questions and 
comments from the audience and responses by 
the speakers. This proceedings document contains 
each speaker’s presentation slides, summaries of 
audience questions and responses, and a summary 
of the plenary panel discussion.
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National Beaches Conference Agenda

October 13-15, 2004
San Diego, California

Tuesday, October 12, 2004

5:00–7:00 Early Bird Registration
Hotel Lobby

Wednesday, October 13, 2004

7:30–5:00 Registration
Grand Ballroom Lobby

8:00  Registration
Grand Ballroom Lobby

8:30–9:50  Session I:  Welcome & Plenary 
Speakers
Moderator—Beth LeaMond,
U.S. Environmental Protection Agency
Salon D&E

8:30–8:45 San Diego Welcome
Donna Frye, City Councilmember,
City of San Diego

8:45–9:00 EPA Welcome
Wayne Nastri, 
U.S. Environmental Protection Agency 

9:00–9:25 Plenary Speaker—Beach Act Actions: 
2000–2004 and Beyond
Denise Keehner,
U.S. Environmental Protection Agency,
Offi ce of Science and Technology

9:25–9:50 Plenary Speaker—Waterborne 
Pathogens and Indicators: A Pathway 
Forward
Joan Rose, Michigan State University  

9:50–10:20  Break

10:20–12:00 Session II:  State and Local 
Experiences In Implementing Beach 
Monitoring & Notifi cation Programs
Moderator - Janet Hashimoto,
U.S. Environmental Protection Agency
Salon D&E

10:20–10:40 Hawaii Watershed Initiative and Clean 
Beaches
Carl Berg, Hanalei Watershed Hui

10:40–11:00 Florida’s Healthy Beaches Monitoring 
Program
Bart Bibler,
Florida Department of Health

11:00–11:20 Surf and Turf: Developing 
Partnerships for Maine’s Beaches
Esperanza Stancioff,
University of Maine Cooperative 
Extension/ Sea Grant

11:20–11:40 Incorporating the Bacterial Indicator 
Enterococci in Marine Beach Water 
Quality Monitoring Programs
Clay Clifton, County of San Diego

11:40–12:00 Washington State’s Beach 
Environmental Assessment, 
Communication, and Health {BEACH} 
Program
Lynn Schneider,
Washington State Department of Ecology

12:00–1:20  Lunch

1:20–2:50 Session III:  Design of Beach 
Monitoring Programs
Moderator—Matthew Liebman, U.S. 
Environmental Protection Agency
Salon D&E

1:20–1:30 EPA Overview:  Current National 
Requirements, Guidance And Hot 
Issues
Matthew Liebman, U.S. Environmental 
Protection Agency
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1:30–1:50 Public Health Protection at Marine 
Beaches: A Model Program for 
Water Quality Monitoring and Public 
Notifi cation
Mitzy Taggart, Heal the Bay

1:50–2:10 Comparison And Verifi cation Of 
Bacterial Water Quality Indicator 
Measurement Methods Using Ambient 
Coastal Water Samples
John Griffi th, Southern California 
Coastal Water Research Project

2:10–2:30 Composite Sampling as an Alternative 
Technique for the Determination of 
Bacterial Indicators in Recreational 
Waters
Julie Kinzelman, City of Racine 

2:30–2:50 How Often and Where To Monitor: 
Outcome Of The EMPACT Study
Larry Wymer, U.S. Environmental 
Protection Agency

2:50–3:20   Break

3:20–5:00 Session IV:  The Public Notice Decision 
Process and Public Perception
Moderator—Robin McCraw,
California State Water Resources Control 
Board
Salon D&E

3:20–3:40 Source Unknown: Questionable 
Geometric Mean Exceedances at Two 
Pristine North Carolina Beaches
J.D. Potts, North Carolina Department of 
Environment and Natural Resources

3:40–4:00 Misinformation in Beach Warning 
Systems
Stanley Grant,
University of California at Irvine

4:00–4:20 The Cost of Beach Water Monitoring 
Errors in Southern California
Linwood Pendleton, University of 
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4:20–4:40 Communication: Increasing Public 
Awareness about Beaches
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Beach Preservation Association

4:40  - 5:00 City of Encinitas Perspective on Beach 
Postings 
Katherine Weldon, City of Encinitas

6:00–8:00 Poster Session
Sponsored by American Shore & Beach 
Preservation Association
Ballroom Foyer & Sierra 5/6

 Conference participants are invited 
to convene for light refreshments and 
discussion. Over thirty displays prepared 
by scientists and industry experts will be 
presented.  Light refreshments and a cash 
bar will be available.
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Salon A/B/C

8:00–8:20 EPA Guidance Manual on Source 
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Gerard Stelma, U.S. Environmental 
Protection Agency

8:20–8:40 Tiered Approach for Identifi cation 
of a Human Fecal Pollution Source 
at a Recreational Beach: Case Study 
at Avalon Bay, Catalina Island, 
California
Alexandria Boehm, Stanford University

8:40–9:00 Fecal Source Identifi cation with 
Bacteroidetes Molecular Markers
Katharine Field, Oregon State University

9:00–9:20 Using Microbial Source Tracking in 
New Hampshire: Applications, Results 
and Challenges
Stephen Jones, University of New 
Hampshire

9:20–9:40 Replication of E. coli in Sand at a 
Temperate Freshwater Beach
Elizabeth Alm, Central Michigan 
University  

9:40–10:20  Break

10:20–12:00 Session VI:  TMDLs
Moderator—Joel Hansel, U.S. 
Environmental Protection Agency
Salon A/B/C

10:20–10:40 A Watershed Scale Approach for 
Developing a Bacterial TMDL in an 
Urbanizing Puget Sound Embayment
Christopher May, Battelle Marine 
Science Laboratory

10:40–11:00 Improving Beach Water Quality 
through TMDLs: A Case Study of 
Santa Monica Bay Beaches
Renee DeShazo, Los Angeles Regional 
Water Quality Control Board

11:00–11:20 Delisting of Recreational Beaches on 
the 303(d) List for Exceedances of 
Bacterial Water Quality Standards
Lisa Kay, MEC-Weston Solutions, Inc.

11:20–11:40 “The Hunt for Red E. coli”–Bacteria 
Source Tracking in Lake Darling 
Watershed
Eric O’Brien, Iowa Department of 
Natural Resources

11:40–12:00 San Diego Creek Watershed Natural 
Treatment System
Norris Brandt, Irvine Ranch Water 
District

12:00–1:20 Lunch
Pavillion

Linking the Oceans and Human 
Health: Perspectives from the U.S. 
Commission on Ocean Policy and the 
new NOAA OHH Initiative
Paul Sandifer, National Oceanic and 
Atmospheric Administration
Sponsored by Idexx Laboratories

1:20–3:00    Session VII:  Remediation Approaches 
Moderator—Holly Wirick, U.S. 
Environmental Protection Agency
Salon A/B/C

1:20–1:40 California’s Clean Beach Initiative
Mark Gold, Heal the Bay

1:40–2:00 EPA’s Clean New England Beaches 
Initiative and Flagship Beaches
Matthew Liebman, U.S. Environmental 
Protection Agency

2:00–2:20 The Effectiveness of Spatial 
Distribution Studies in the 
Development of Successful, Cost-
Effective, Targeted Remediation 
Efforts
Julie Kinzelman, City of Racine 

2:20–2:40 Utilizing Storm Water Monitoring To 
Assess Beach Water Quality
Jill Lis, Cuyahoga County Board of 
Health
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2:40–3:00 Diversion is the Solution to Pollution, 
So Far
Cathy Chang, Santa Monica Bay 
Restoration Commission

3:00–3:20   Break

3:20–5:00  Session XI: Plenary Panel Discussion
Moderator—Steve Weisberg, Southern 
California Coastal Water Research 
Project
Salon D/E

Panel
• Denise Keehner,
 U.S. Environmental Protection
 Agency
• Shannon Briggs,
 Michigan Department of
 Environmental Quality
• Rachel Noble,
 University of North Carolina
 at Chapel Hill
• Mark Gold, Heal the Bay
• Monica Mazur,
 Orange County Environmental Health

Thursday, October 14, 2004

Concurrent Track II:  Changes on the Horizon

7:30–5:00 Registration
Grand Ballroom Lobby

8:00  Registration
Grand Ballroom Lobby

8:00–9:40   Session VIII: Making Warning 
Systems More Rapid: Modeling and 
Rapid Methods
Moderator—Steve Weisberg, Southern 
California Coastal Water Research 
Project
Salon D/E

8:00–8:20 A Regional Nowcast Model for 
Southern Lake Michigan Using Data 
Readily Available to Beach Managers
Richard Whitman, U.S. Geological 
Survey

8:20–8:40 Predicting the Need for Beach 
Closures in Real Time: Statistical 
Approaches and their Applicability to 
the Lake Michigan Shoreline
Greg Olyphant, Indiana University

8:40–9:00 High Frequency Radar Provides 
Real Time Data for Enhancing Beach 
Monitoring Programs
Eric Terrill, Scripps Institution of 
Oceanography

9:00–9:20 Rapid Measurement of Bacterial Fecal 
Pollution Indicators at Recreational 
Beaches by Quantitative Polymerase 
Chain Reaction
Richard Haugland, U.S. Environmental 
Protection Agency

9:20–9:40 Recreational Water Testing by 
Rapid, High-Throughput Real Time 
Quantitative PCR (QPCR) for Fecal 
Indicators
Jack Paar and Mark Doolittle, U.S. 
Environmental Protection Agency

9:40–10:20  Break

10:20–12:00   Session IX: New Health Risk 
Indicators
Moderator—Rebecca Calderon, U.S. 
Environmental Protection Agency
Salon D/E

10:20–10:40 Comparative Testing of Rapid 
Microbiological Indicator Methods 
for Marine Recreational Water 
Monitoring
Stephen Weisberg, Southern California 
Coastal Water Research Project

10:40–11:00 Assay and Remote Sensor 
Development for Molecular Biological 
Water Quality Monitoring
Kelly Goodwin, National Oceanic and 
Atmospheric Administration (NOAA)

11:00–11:20 Quantifi cation of Enterovirus in 
Seawater at Imperial Beach, CA using 
real-time RT-PCR
Rick Gersberg, San Diego State 
University, School of Public Health

11:20–11:40 Rapid Detection of Enteroviruses 
in Environmental Samples using 
Real-time Quantitative Reverse 
Transcriptase PCR
Rachel Noble, University of North 
Carolina at Chapel Hill
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11:40–12:00 Male-Specifi c Coliphages as Indicators 
of Fecal Pollution in Coastal 
Recreational Waters
Greg Lovelace, University of North 
Carolina at Chapel Hill 

12:00–1:20 Lunch
Pavillion

Linking the Oceans and Human 
Health: Perspectives from the U.S. 
Commission on Ocean Policy and the 
new NOAA OHH Initiative
Paul Sandifer, National Oceanic and 
Atmospheric Administration
Sponsored by Idexx Laboratories

1:20–3:00    Session X: Quantifying Swimmer Risk
Moderator—Al Dufour, U.S. 
Environmental Protection Agency
Salon D/E

1:20–1:40 EPA national Epidemiology Study
Timothy Wade, U.S. Environmental 
Protection Agency

1:40–2:00 Mission Bay Epidemiology Study
Jack Colford, University of California at 
Berkeley

2:00–2:20 Risk Perception Bias and Self 
Reported Symptoms
Jay Fleischer, NOVA Southern 
University

2:20–2:40 Criteria Development: Beach Act 
Requirements and Schedule
Stephen Schaub, U.S. Environmental 
Protection Agency

2:40–3:00 Evaluation of Recreational Health 
Risk in Coastal Waters Based on 
Enterococcus Densities and Bathing 
Patterns
David Turbow, Touro University 
International

3:00–3:20   Break

3:20–5:00   Session XI: Plenary Panel Discussion
Moderator—Steve Weisberg, Southern 
California Coastal Water Research 
Project
Salon D/E

Panel
• Denise Keehner,
 U.S. Environmental Protection
 Agency
• Shannon Briggs,
 Michigan Department of
 Environmental Quality
• Rachel Noble, University of North
 Carolina at Chapel Hill
• Mark Gold, Heal the Bay
• Monica Mazur, 
 Orange County Environmental Health
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Friday, October 15, 2004

7:30–12:00 Registration
Grand Ballroom Lobby

8:00  Registration
Grand Ballroom Lobby

8:10–9:50 Session XII: Data Management and 
Communication
Moderator–Charles Kovatch, U.S. 
Environmental Protection Agency
Salon D/E

8:10–8:30 eBeaches
Charles Kovatch, U.S. Environmental 
Protection Agency

8:30–8:50 Managing, Storing and Sharing Beach 
Monitoring Data
Bill Geake, Windsor Solutions

8:50–9:10 Leveraging Technology for Effective 
Beach Management
Eric Sacon, Rhode Island Department of 
Health

9:10–9:30 Experience of Delaware
Dennis Murphy, Delaware Department 
of Natural Resources & Environmental 
Control

9:30–9:50 Experience of Massachusetts
Tom Hinchliffe, Massachusetts 
Department of Public Health

9:50–10:20   Break

10:20–11:40   Session XIII: Communicating Beach 
Condition to the Public  
Moderator:  Toni Glymph, Wisconsin 
Department of Natural Resources
Salon D/E

10:20–10:40 Heal the Bay’s Beach Report Card®: 
Communicating Complex Water 
Quality Issues and Improving Public 
Health
James Alamillo, Heal the Bay

10:40–11:00 Methods for Assessing Beach 
Management Policy Effectiveness
Sharyl Rabinovici, U.S. Geological 
Survey

11:00–11:20 Beachwater Contamination and 
Source Control: the Public Right-to-
Know
Mark Dorfman, Environmental Research 
and Education

11:20–11:40 So Many Report Cards, So Little 
Information
Steve Aceti, California Coastal Coalition

11:40–12:00   Session XIV:  Conference Wrap Up
Salon D/E
Workshop Summary and Future 
directions of the EPA BEACH Program
Denise Keehner, U.S. Environmental 
Protection Agency, Offi ce of Science and 
Technology



Wednesday, October 13
8:30 a.m. – 9:50 a.m.

Session One: 
Welcome and Plenary Speakers
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San Diego Welcome
Donna Frye
City of San Diego

Biosketch
Donna Frye was elected Councilmember for 

the City of San Diego’s Sixth District in a special 
election on June 5, 2001.  She was re-elected to a 
full, four-year term in March 2002 with a resound-
ing 65 percent of the vote.  Councilmember Frye 
currently serves as the Vice Chair of the Public 
Safety and Neighborhood Services Committee.  
She also serves on the Natural Resources and 
Culture Committee, Land Use and Housing Com-
mittee, Mayor Murphy’s Clean Water Task Force, 
San Diego River Conservancy, Abandoned Vehicle 
Abatement Service Authority, Local Agency For-
mation Commission, SANDAG Walkable Com-
munities Committee, San Diego Trolley Advisory 
Board and the Service Authority for Freeway 
Emergencies.

Councilmember Frye is an environmental ac-
tivist who has advocated for more open decision- 
making by elected offi cials.  She is the founder of 
Surfers Tired of Pollution (STOP), an advocacy 
group created in 1995 to protect natural resources, 
and is a past consultant for the Center for Marine 
Conservation, a national nonprofi t group based in 
Washington D.C.  Donna also co-owns a surf shop 
in Bay Park with her husband, legendary surfer, 
Harry “Skip” Frye.

As a Councilmember, Donna has worked 
tirelessly to increase public participation in local 
government, ensure that city resources are allocat-
ed to the communities of District Six, repair and 
replace aging infrastructure, ensure that develop-
ment in District Six complies with Community 
Plans, expand Branch Library services, expedite 
undergrounding of utilities, protect and preserve 
our canyons, open space and public parkland, 
reduce sewage spills and prevent polluted runoff, 
and slow down traffi c in our neighborhoods.

Before being elected, Councilmember Frye 
was active in community and environmental is-
sues in San Diego since the early 1980s.  Donna 
advocated for clean water issues and openness and 
ethics in government.  She worked to strengthen 
San Diego City policies related to polluted runoff, 
including the initiation of the posting of warning 
signs in front of storm drains, the monitoring of 
discharges at storm drain outfalls, the diversion of 
dry weather low-fl ow runoff into the sewer system 
and she played a central role in obtaining millions 
of dollars for the clean up of Mission Bay.

Councilmember Frye is a member of the 
Clairemont Town Council, Linda Vista Civic 
Association, and Women In Business, and was a 
long-time member and former Vice Chair of the 
Pacifi c Beach Community Planning Committee.  
To ensure that small business owners had the right 
to vote when their taxes were increased for Busi-
ness Improvement Districts, Donna worked jointly 
with the San Diego Taxpayers’ Association and the 
Howard Jarvis Taxpayers’ Association.

In recognition of her hard work on behalf 
of our communities, Donna has received com-
mendations from the San Diego County Board 
of Supervisors and Assembly Member Howard 
Wayne.  She also received the Bank of America 
Small Business Award for Commitment to Com-
munity and was named Environmentalist of the 
Year by the Surf Industry Manufacturers Associa-
tion (SIMA).  Washington D.C. based, Clean Wa-
ter Network named Donna one of thirty national 
Clean Water Act heroes for her contribution to the 
protection and restoration the nation’s rivers, lakes, 
wetlands and coastal waters.  
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Biosketch
Wayne Nastri, a lifelong westerner, was ap-

pointed Regional Administrator for Region 9 in 
October 2001. Mr. Nastri has led the Region to 
real progress in meeting the west’s environmental 
challenges, especially in improving air quality in 
the Central Valley and Southern California and 
in protecting of scarce water resources through-
out the arid west. Clear communication, strong 
enforcement and accountability to the public for a 
measurable “bottom line” have been the hallmarks 
of his tenure. A strong proponent of partnership 
as the best route to environmental protection, Mr. 
Nastri has launched many creative collaborations 
to protect the health and environment of all those 
who live in the Pacifi c Southwest.

Most recently, Mr. Nastri partnered with 
EPA’s Seattle region to launch the West Coast 

Diesel Emission Reduction Collaborative, which 
will speed voluntary reductions of diesel emissions 
from ports, trucks and other federally regulated 
sources in a signifi cant assault on one of the west’s 
gravest air quality problems. Mr. Nastri also cre-
ated EPA’s Southern California Field Offi ce in Los 
Angeles -- a major improvement in EPA’s local 
presence for the region’s largest metropolitan area. 

Prior to his appointment, Mr. Nastri held 
various environmental leadership positions, includ-
ing Board membership for California’s South 
Coast Air Quality Management District (covering 
Southern California), as well as participation in 
advisory boards for California’s state air quality 
and waste management agencies. His fi fteen years 
of environmental consulting experience culminat-
ed in his presidency of Environmental Mediation 
Inc. before accepting his position at EPA.

EPA Welcome
Wayne Nastri
U.S. Environmental Protection Agency, Region 9
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Beach Act Actions: 2000-2004 and 
Beyond
Denise Keehner
U.S. Environmental Protection Agency, Offi ce of Science and Technology

Biosketch
Denise Keehner is the Director of the Stan-

dards and Health Protection Division in the Offi ce 
of Science and Technology in the Offi ce of Water.  
Her Division is the Headquarters Offi ce respon-
sible for the Water Quality Standards Program, the 
Beach Program, and, the Fish Advisory Program.  
Denise has been in this position since May 2003.  
Prior to her joining the Offi ce of Water, Denise 
was the Director of the Biological and Economic 
Analysis Division (BEAD) in the Offi ce of Pes-
ticide Programs (OPP) and the acting Director of 
the Environmental Fate and Effects Division in 
OPP.  She has been with USEPA at Headquarters 
for 26 years and has served in management posi-
tions since 1985.



Day One: Session One

11



National Beaches Conferences

12



Day One: Session One

13



National Beaches Conferences

14

Waterborne Pathogens and 
Indicators: A Pathway Forward
Joan Rose
Michigan State University

Biosketch
Dr. Joan B. Rose currently holds the Homer 

Nowlin Chair in Water Research at Michigan 
State University after receiving her PhD from the 
University of Arizona and spending 14 years at 
the University of South Florida.  Dr. Rose is an 
international expert in water microbiology, water 
quality and public health safety publishing more 
than 200 manuscripts.  Her work has examined 
new molecular methods for waterborne pathogens 
and zoonotic agents such as Cryptosporidium and 
enteric viruses and source tracking techniques.  
She has been involved in the study of water sup-
plies, water used for food production, and coastal 

environments as well as water treatment waste-
water treatment, reclaimed water and water reuse 
and quantitative microbial risk assessment.  She 
specifi cally interested in microbial pathogen trans-
port in coastal systems and has studied the impact 
of wastewater discharges and climate on water 
quality.  She has recently been appointed to the 
Science Advisory Board for the International Joint 
Commission of the Great Lakes and the Drinking 
Water Committee for the Environmental Protection 
Agency.  She was awarded the 2001 Clarke Water 
Prize.  She is serving as the Chair of the Interna-
tional Water Association’s Health-Related Water 
Microbiology Specialty Group.   
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Hawaii Watershed Initiative and 
Clean Beaches
Carl Berg
Hanalei Watershed Hui

Biosketch
Dr. Berg is Chief Scientist of the Hanalei 

Watershed Hui; a community based non-profi t 
organization on Kauai.  Dr. Berg received his B.A 
.in Zoology from the University of Connecticut, 
his M.S. in Marine Science from the University 
of the Pacifi c, and his Ph.D. in Zoology from the 
University of Hawaii. He was a professor at City 
College of New York, a research associate at Har-
vard and Columbia universities, a staff scientist at 
the Marine Biological Laboratory in Woods Hole, 
and a Biological Scientist at the Florida Marine 
Research Institute. His research focused on popu-
lation ecology of marine invertebrates on islands 
in the Caribbean and in the deep sea at hydrother-
mal vents.  He retired to Kauai in 1990, but briefl y 
worked for the Hawaii Department of Health 
monitoring water quality in the ocean and streams.  
He later volunteered as water quality monitoring 
coordinator for the Hanalei Heritage River Pro-
gram, assuming the role as Chief Scientist as it 
morphed into the Hanalei Watershed Hui. 

Abstract
Hanalei Watershed Hui began monitoring 

waters of Hanalei Bay in 2000 because of com-
munity based concerns over pollution by people 
living aboard boats anchored in the Bay during the 
summer. Samples were collected by volunteers and 

analyzed for bacteria by the Hawaii Department 
of Health laboratory. No evidence of discharge 
was obtained, but the monitoring program has 
continued. We have found no correlation between 
the number of boats in the Bay and the bacteria 
counts.

Starting in 2001, the Hui began its own 
monitoring program for Enterococcus bacteria 
using IDEXX Enterolert and Quanti-Tray tech-
nologies to supplement DOH sampling, spatially 
and temporally. Samples were taken at three beach 
parks on Hanalei Bay during periods of peak use, 
weekends and holidays, and in four recreational 
streams entering the Bay.  Snapshot sampling was 
done in the Hanalei River and its tributaries to 
identify sources of contamination. This informa-
tion was provided to the Hawaii DOH to aid its ef-
forts in monitoring water quality and in identifying 
sources of contamination. It was also considered 
in listing Hanalei River in the Hawaii 303d list of 
impaired waters.

Results of the weekend testing for Enterococ-
cus bacteria are provided to the community via 
popular surf reports on local public radio (KKCR).  
Reports of the overall testing program are pro-
vided via community meetings, newsletters, our 
website (www.Hanaleiriver.org), radio talk shows, 
and in a regular public television forum series. Our 
staff and volunteers are frequently asked “How is 
the water?” as they are out on the beach or in the 
community. 
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Day One: Session Two

Questions and Answers

Q:  It was noticed that river bacteria readings were lower in the upper watershed and higher in 
lower watershed.  The lower watershed levels compared to levels in southern California. Some-
times the levels in Southern California are higher (in the thousands) and reduced closer to the 
mouth, but in Southern California we see bacterial blooms, shore birds, ponding, and regrowth, 
near the river mouth.  Why do the levels in Hawaii drop off as the river gets closer to the ocean?

Carl Berg 
The drop of bacteria levels at the mouth is due to estuary mixing, as evidenced by the salin-

ity values.  A dilution occurs. 

Q: Have you taken groundwater samples?  The presence of a cesspool may not be the cause of 
groundwater contamination.  Are there studies that show that bacteria can travel a long distance 
through the earth?

Carl Berg  
No groundwater study was done, but there are studies that show that viruses can go 100 

yards or more in a short period of time through soils.  The area is sandy soils and our studies have 
looked at other tracers (such as estrogen levels) that show that the groundwater can get into the 
rivers.  The Hanalei area gets enough rain to put the beach areas under water at certain times dur-
ing the year.   To visitors in these areas, the cesspool contamination is obvious.  Cesspool con-
tamination occurs.  Restroom facilities overfl ow and cause groundwater contamination.

Q:  Leptospirosis is a problem in those streams and is spread primarily through urine, rather than 
feces.  Could you predict which streams were likely to cause leptospirosis disease in humans?

Carl Berg  
Leptospirosis is extremely important to study in the lake areas.  The only evidence that I 

have for the presence of Leptospira is of people getting sick from the streams.  There is no effec-
tive, fast way to measure Leptospira in the waters. Some people have been sick and/or died from 
contact with streams in Kauai, and larger rivers in Hawaii.  Leptospirosis is prevalent in the state 
of Hawaii and the major streams are posted with warnings.  They are not posted for Cryptospo-
ridium and Giardia, even though they are contaminated with them.  We are trying to develop an 
effective, quick means for measuring Leptospira in waters for better warnings.

Comment: There was an outbreak of aseptic meningitis in a hospital day care center.  It was fe-
cally spread by a virus.  I’m concerned that there may be another outbreak of aseptic meningitis 
because it may be linked to one of the enteroviruses.

Carl Berg  
Thank you for your comment and I would like to talk to you more about that. 
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Florida’s Healthy Beaches Monitoring 
Program
Bart Bibler
Florida Department of Health, Bureau of Water Programs

Biosketch
Mr. Bart Bibler is Chief of the Florida De-

partment of Health’s Bureau of Water Programs.  
Mr. Bibler is an Environmental Engineer with 
primary focus on water quality and water manage-
ment.  He served as Director of Environmental 
Health and Engineering in Collier County, Florida.  
He was the Water Management Administrator for 
the Florida Department of Environmental Protec-
tion.  And, he previously worked in the private sec-
tor, including the Orlando, Florida offi ce of Camp, 
Dresser & McKee, Inc.

Abstract
Florida has a statewide coastal beach water 

quality-monitoring program to help ensure healthy 
beaches.  The 2000 Florida Legislature enacted 
Senate Bill 1412 and House Bill 2145 (the Appro-
priations Act) authorizing and funding the Depart-
ment of Health to conduct water quality monitor-
ing of saltwater and brackish beaches. The federal 
BEACH Act, administered by the United States 
Environmental Protection Agency, supplemented 
the state funding with roughly an equal amount of 
federal funds.  The Healthy Beaches Monitoring 
Program includes 34 of Florida’s coastal coun-

ties sampling 305 sites once every week.  These 
samples are analyzed for two types of enteric 
bacteria, fecal coliform and enterococci. The 
primary purpose of the Healthy Beaches Monitor-
ing Program is to determine whether Florida has 
signifi cant beach water quality problems, to pro-
vide this information to the public, and to gauge 
where or whether future beach monitoring efforts 
are necessary. 

Fecal coliform and enterococci are both 
enteric bacteria, normally inhabiting the intestinal 
tract of humans and animals.  The presence of 
enteric bacteria is an indication of fecal pollution, 
which may come from stormwater runoff, pets and 
wildlife, and human sewage. If they are present in 
high concentrations in recreational waters and are 
ingested while swimming or enter the skin through 
a cut or sore, they may cause human disease, in-
fections or rashes.  

The sampling results obtained through the 
program are automatically uploaded by the coastal 
county health departments onto the Department 
of Health’s Internet Beach Water Quality website 
(www.doh.state.fl .us, click on the drop down arrow 
next to “-Choose Subject-” and then select “Beach 
Water Quality”).  In addition, any advisories or 
warnings are promptly forwarded to the appropri-
ate media.
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Day One: Session Two

Questions and Answers

Q (Toni Glymph, Wisconsin Department of Natural Resources):  When does a water get listed as 
impaired?  Once you determine it has exceeded standards in one year, what happens if it doesn’t 
the next year? Are waters listed because they have problems for more than one year?

Bart Bibler 
Waters with problems tend to have chronic problems.  A beach with a monitoring, clean-up 

project is often higher priority for TMDLs than a beach being on the list.  Monitoring, advisories, 
and warnings have higher priority.

Q: It is interesting that the 21 exceedances criteria are based on EPA standards and the Depart-
ment of Health is complying with that. I think we are all trying to understand why they chose 21 
days.  Is that the way we need to go?

Bart Bibler  
They are relying on our issuance of advisories and warnings even ahead of having entero-

cocci as the state water quality standard.  I think that has been a leap on their part and has never 
been challenged.  Even exceedances of enterococci, whether or not it is part of the state water 
quality standards, they count in consideration of characterizing a beach as having impaired water.  
We are appreciative that EPA is taking it seriously.  We are also appreciative that county govern-
ments will move it even faster than waiting for TMDLs  that might take 15 years to solve.  
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Surf and Turf: Developing 
Partnerships for Maine’s Beaches
Esperanza Stancioff
University of Maine, Cooperative Extension/Sea Grant

Biosketch
Ms. Stancioff received her BS in Marine 

Biology from Evergreen State College in Washing-
ton and her M Ed in Environmental Science from 
the University of Maine. Her work as Statewide 
Marine Extension Faculty with the University of 
Maine Cooperative Extension and Sea Grant fo-
cuses on Ecosystem Health including environmen-
tal monitoring, marine education, and community 
development. She developed one of the fi rst coastal 
volunteer citizen water quality and phytoplankton 
monitoring efforts in the country. She works with 
state and federal agencies to direct and implement 
science and stewardship programs in assessment 
and remediation, planning and education.

Abstract
Maine’s challenge has been to develop a 

community-based volunteer water quality-moni-
toring program because the monitoring of water 
quality for swimming and other water contact us-
age is the responsibility of the local jurisdiction. It 
is not a mandated requirement from the State, nor 

does the State of Maine monitor public beaches 
other than State beaches.  Maine rose to the test 
of unifying the protocols for monitoring, notifi ca-
tion and education for coastal beaches through a 
stakeholder based process with representatives 
from the State, University, Nonprofi t, NGOs and 
local municipalities which guided the development 
of the Maine Healthy Beaches Program.

Maine has been faced with coordinating local 
municipalities and agencies that were implement-
ing various approaches to monitor coastal water 
quality from drinking water standards to shellfi sh 
water quality standards to the US EPA’s bacterial 
standard. The Maine Healthy Coastal Beaches Pro-
gram required innovative and extensive coordinated 
public outreach and education efforts to provide the 
communities and agencies with the technical as-
sistance and incentives to implement the program. 
Through the execution of a marketing campaign, 
involvement of local staff and volunteers and con-
sistent one-on-one consultation from the University 
of Maine Cooperative Extension/Sea Grant, the 
program has gone from one (1) beach to thirty-six 
(36) in a two (2) year period of time.
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Day One: Session Two

Questions and Answers

Q (Richard Haugland, U.S. EPA, Offi ce of Research and Development):  Who does the analyses 
for your voluntary monitoring program?  How are the analyses funded?

Esperanza Stancioff
This whole program is funded through EPA Beach Program funds. The program is volun-

tary in the sense that it is not in some of the personnel’s (i.e., lifeguards, state park personnel) job 
description.  We also have some volunteer staff along the coast.  However, it the program is not 
completely voluntary.  Four regional labs are used; two are certifi ed, two are not.  Of those labs, 
two use Enterolert and two use Enterolert and membrane fi ltration.

Q: I had an opportunity to travel in Maine recently, and I was very impressed with the wonder-
ful water resources the state has, especially the Rachel Carlson Reserve, which was wonderful.  
Have you done any background bacterial monitoring in some of those pristine areas (in Maine)?  
Also, have you done any water monitoring of urban runoff that might come from that big white 
house in Kennebunkport?

Esperanza Stancioff 
We have been monitoring water quality, looking at bacteria in particular, for 16 years with 

volunteer support.  The reserves in Rachel Carson (pristine) areas have good water quality.  We 
have done a complete study of a large brook that is in one of the “pristine-looking” areas that has 
very high bacteria counts.  So, we are doing a lot of investigative monitoring as well as looking at 
the beach area.  
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Incorporating the Bacterial Indicator 
Enterococci in Marine Beach Water 
Quality Monitoring Program
Clay Clifton
County of San Diego, Department of Environmental Health

Biosketch
Mr. Clifton is the Recreational Water Pro-

gram Coordinator for the County of San Diego 
Department of Environmental Health (DEH). Mr. 
Clifton received his B.A. in Political Science from 
Furman University in Greenville, S.C. and M.A. 
in Marine Affairs and Policy from the Rosenstiel 
School of Marine & Atmospheric Science at the 
University of Miami. Mr. Clifton is taking the 
California Registered Environmental Health Spe-
cialist exam in November of this year. He started 
with DEH as an Environmental Health Technician 
in 1997 and worked as the sampler for the Rec-
reational Water Program. Mr. Clifton represents 
DEH at the California Beach Water Quality Work 
Group, Monitoring and Reporting Subcommittee.  

Abstract
In 1986 the EPA published Ambient Water 

Quality Criteria for Bacteria, which recommended 
replacing coliforms with enterococci as a better 
indicator of health risk from fecal contamination in 
marine waters. In 1999 California implemented AB 
411, which added enterococci to coliforms as bacte-
rial indicators for beach monitoring programs. The 
effect was dramatic for California, which experi-
enced an exponential increase in advisories issued 
for bacterial exceedances. In San Diego County for 

example, there were 19 days posted under Advi-
sory in 1998; and 2137 days posted in 2000.  The 
addition of enterococci played a major role 60% of 
exceedances contained an enterococci exceedance.  
91% of advisories caused by a single indicator were 
attributed to enterococci.

While the increases in advisories caught the 
attention of the media, state regulators, environmen-
tal and stormwater programs, the health depart-
ments implementing AB 411 tried to interpret the 
enterococci data. Offi cials examined the new indi-
cator data in the context of the coliform data, which 
they were accustomed to analyzing, in an effort to 
characterize the relationship between the two. 

Four years later health departments have a 
better understanding of advantages and limitations 
of enterococci as an indicator of fecal contamina-
tion. The enhanced understanding of enterococci 
and coliforms, much of it verifi ed by research, and 
the resultant implications for beach monitoring 
programs can be presented in these categories:

• Characteristics of enterococci and interac-
tion with coliforms 

• Importance of auxiliary data in data inter-
pretation

• Actual health risk vs. random noise in bac-
terial exceedances

• Implications for adaptive monitoring pro-
grams 
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Day One: Session Two

Questions and Answers

Q: Which pathogens did the CalTrans study fi nd?

Clay Clifton 
Adenovirus and Salmonella were found. I think the report is online.

Comment:  I would be quite concerned with Shigella.

Clay Clifton
 Yes, Shigella would be an indication of human presence.  

Comment: You also mentioned that there was no correlation with pathogen and indictor levels.  
That would not necessarily be expected, but you would get worried when you have pathogens 
there but no indicators.

Clay Clifton 
Yes, this case occurred in samples taken at the Tijuana River mouth.  There was a presence 

of an enterovirus with no associated indicators.  That is a problem.  But, what is equally concern-
ing to me is if there is no correlation between pathogens and indicators.  We are working under 
the presumption that the indicators will tell us if there is a quantifi able health risk.   But, if the 
pathogens do not correlate to the indicators, that is a limitation. 

Q:  You are using a fecal coliform/total coliform ratio.  I am an epidemiologist, and to my knowl-
edge that ratio has not been linked to any health effect in any of  the literature, except for one 
study based on storm water. In addition, total coliform is known to multiply. Who made the deci-
sion to use that ratio or total coliforms as an indicator for health when there is little indication 
that it is a good indicator of health?

Clay Clifton 
My understanding is that the total/fecal ratio was based upon the fi ndings of the Santa 

Monica Bay epidemiological study. The California Department of Health Services wrote the 
bacterial standards in the California Code of Regulations. In developing those standards, they 
used the fi ndings of the Santa Monica Bay study, which was the one that looked at surface runoff 
impact on beaches.

Q (Shannon Briggs, Michigan Department of Environmental Quality): In Michigan we have a 
30-day and a daily standard.  One of the frustrations we have is that you can exceed one stan-
dard and not the other.  It’s easier to get a better confi rmation with the 30-day standard, if you 
have a lot of data over a 30-day period. However, what can be done if the 30-day average is high 
because there were high levels earlier in the month, but you have low counts today, it has not 
rained, and you think you have a really good beach situation?  How do you deal with that situa-
tion, especially since we are trying to go to real-time results? Do you have a policy on that?

Clay Clifton 
Yes, we are trying to get the protocol for the use of the 30-day log mean worked up right 

now.  What I would do is track the 30-day log mean for Enterococcus, since that will most likely 
be the only one that will ever exceed the standard at any beach.  Then, front end-load that 30-day 
log mean by taking multiple samples the week that you want to make the decision.  For example 
we have beaches with chronic water quality problems that have high bacteria levels coming from 
multiple sources.  In the course of 30 days, we could get two enterococcus sample results that are 
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less than 10 cfu.  But, I’m not going to lift the advisories in those cases because if I go out and get 
a third sample, it will probably be 400 cfu or even 3000 cfu.  So, I look at the 30-day log mean.  I 
see that my most distant time sample has 400 cfu, and I see a decreasing trend in the week I am in 
now, which has one clean (single) sample.  So, I would want to take at least one more sample that 
week so that my 30-day log mean becomes front end-loaded and I’d be weighing it more towards 
the more recent data and then only counting one sample per other sample event going back to the 
30-days. 

Comment:  So, you weigh your 30-day mean a little bit?  You do not take it as an all-inclusive 30-
day pile of data?

Clay Clifton
I have tried to come up with a procedure to address it.  I would take the highest bacteria 

sample result per sample event per day and take all the data from the last 30 days.  Then, when 
you are coming up to that decision point where it looks like you are coming out of the contamina-
tion event, collect more samples during that week so that you have more recent data points to use 
to front-end load your 30-day mean.

Q: (Rachel Noble):  We’re seeing similar trends with enterococcus.  Do you have an idea of any 
kind of enterococcus speciation that was done on any of the samples? What species are found in 
the soil and plant samples—and are they available to be analyzed? 

Clay Clifton 
I saw a New Zealand study that found that E. facium and E. faecalis were the most common 

species of enterococci.  That suggests there is a human source.  But if there is replication in the 
environment, do we still have the associated health risk?  If the indicator bacteria from a human 
source replicates, do the associated pathogens also replicate?  I’m not aware that a virus particle 
can replicate outside of a host.

Q: Were E. facium and E. faecalis in your wrack samples, as well as the plant and soil samples?

Clay Clifton 
It is uncertain.  The City of San Diego told me during a conversation with their microbiolo-

gist that E. facium and E. faecalis were the most common, but it was not particular to the two 
studies I just mentioned. It was a more general observation.

Comment (Stephan Weurtz, University of California Davis): I was on the advisory committee 
for the CalTrans study.  The study found pathogens when no indicators were found.  Pathogens 
included adenoviruses and enteroviruses. They were detected using molecular techniques with no 
test for viability. They were totally unrelated with the presence of indicators.  
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Washington State’s Beach 
Environmental Assessment, 
Communication and Health (BEACH) 
Program
Lynn Schneider
Washington State Department of Ecology

Biosketch
Lynn Schneider is the BEACH Program 

Coordinator for the State of Washington.  The 
BEACH Program is a managed jointly by the State 
Departments of Ecology and Health.  Because of 
the joint management, she splits her time between 
the two agencies.

Ms. Schneider received her B.S. in Envi-
ronmental Chemistry from the Evergreen State 
College in Olympia, Washington in 1988.  She 
worked as a chemist for Morton International for 
eight years prior to joining the Washington State 
Department of Ecology in 2001.  Lynn became the 
BEACH Program Coordinator in 2001.  Her main 
interest is the relationship between increases in 
indicator levels and increased illness rates associ-
ated with water contact and how increased risk is 
communicated to the public.  

Abstract
Washington State’s Beach Environmental As-

sessment, Communication, and Health {BEACH} 
Program began in 2002.  An inter-agency BEACH 
Committee was established to develop program 
guidelines.  The BEACH Program was implement-
ed as a pilot project during 2003 in fi ve counties.  
Full implementation to Washington’s fourteen 
coastal counties with marine beaches began in 2004.  

Washington’s BEACH Program is complete-
ly funded through federal BEACH Act funds.  The 
Program is a collaborative effort between state, 
county and local agencies, tribal nations, and vol-
unteer organizations.  Washington State has over 
3000 miles of coastal waters with over 650 public 
recreational beaches.  Using a matrix designed to 
prioritize beaches according to risk, 72 beaches 
were identifi ed as Tier 1 beaches.  Due to limited 
funding, Tier 2 beaches were not included in the 
2004 sample plan.

The Program is able to maximize the number 
of beaches being monitored by allowing counties 
to design sample collection plans best suited to 
their resources.  Six counties use environmental 
health staff to collect the samples.  Two use county 
staff supplemented by volunteers when available.  
Four are sampled completely by volunteers.  One 
tribal nation is collecting samples. One county is 
sampled using state employees.  One county did 
not have a Tier 1 beach.

Three samples are collected across the 
beach and are analyzed by state accredited labs 
within six hours of sample collection.  Results 
are e-mailed or faxed within 24 hours.  The three 
samples are averaged and then compared to 
threshold limits.  Geometric means are calculated 
using all the sample results from the fi ve previous 
weeks.  Advisories are posted on the BEACH Web 
within 24 hours, all sample results within 48 hours 
of arrival at the Department of Ecology.
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Day One: Session Two

Questions and Answers

No questions.
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EPA Overview: Current National 
Requirements, Guidance and Hot 
Issues
Matthew Liebman
U.S. Environmental Protection Agency, Region 1

Biosketch
Mr. Liebman is the Environmental Biolo-

gist at the U.S. Environmental Protection Agency 
New England regional offi ce in Boston, MA.  Mr. 
Liebman received his B.A in Biology in 1980 
from Carleton College in Minnesota and a Ph.D. 
in Ecology and Evolution from the State Univer-
sity of New York at Stony Brook in 1991. Since 
1990, he has worked at the EPA offi ce in Boston 
as a project manager and scientist in the National 
Estuary Program, dredged material disposal and 
monitoring program, and as a water quality spe-
cialist. He is the regional coordinator for EPA’s 
BEACH program, nutrient criteria initiative and 
national sediment inventory. At EPA, Mr. Liebman 
has conducted or been involved in research efforts 
in dredged material disposal site monitoring, and 
impacts of nutrients and bacteria on water quality 
in streams, coastal waters and beaches.

Abstract
This presentation will provide an overview 

of EPA’s recommendations for monitoring beaches 
contained in the Beach Grant Performance Criteria 
document. EPA recommends that states develop a 

tiered monitoring plan so that beaches with higher 
use and more pollution sources (hence higher 
risks), be monitored more frequently. To classify 
beaches based on risk, state and local health offi -
cials should characterize water quality and pollu-
tion sources at each beach. EPA recommends that 
both the geometric mean (for long term exposure) 
and the single sample maximum (for daily obser-
vations) be used to notify the public that bacteria 
levels exceed acceptable health-based risk levels. 
EPA’s recommendations for appropriate bacteria 
indicators and health-based thresholds for public 
notifi cation stem from important epidemiological 
studies conducted in the 1970s and 1980s. These 
thresholds have been corroborated by more recent 
epidemiological studies. There is still, however, a 
central challenge in bacteria monitoring at beaches 
-- that elevated levels of bacteria are variable 
and intermittent, and that traditional analyses of 
bacteria take at least 24 hours, after the public has 
been exposed. As a result, questions such as how 
frequent to sample, and whether the geometric 
mean is a useful threshold are still being debated. 
Recent research conducted by EPA and others 
have demonstrated approaches to deal with these 
and other related issues, some of which will be 
reported on in this session.
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Questions and Answers

No Questions.
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Public Health Protection at Marine 
Beaches: A Model Program for 
Water Quality Monitoring and Public 
Notifi cation

Mark Gold, D.Env.
Heal the Bay

Biosketch
Mark Gold, D.Env., is Heal the Bay’s Execu-

tive Director. Heal the Bay is an environmental 
group dedicated to making Santa Monica Bay 
and Southern California coastal waters safe and 
healthy for people and marine life.  Dr. Gold’s ex-
tensive work with water quality and coastal natural 
resource topics ranges from sewage treatment, 
contaminated sediments, legislative and environ-
mental education issues to urban runoff, con-
taminated fi sh and wetland restorations.  In 1996, 
working in conjunction with the Santa Monica Bay 
Restoration Project and the USC Medical Center, 
he was a co-author of the fi rst epidemiological 
study of swimmers in runoff-polluted water.  He 
also has co-authored several stormwater, con-
taminated fi sh and beach water quality bills and 
ordinances, and he created Heal the Bay’s Beach 
Report Card®.  He is a vice-chair of the Santa 
Monica Bay Restoration Commission, sits on the 
State Water Board’s Clean Beach Advisory Group 
and served on the EPA’s Urban Wet Weather 
Federal Advisory Committee.  Dr. Gold also was 
appointed to the California Ocean Trust.  Dr. Gold 
has bachelor’s and master’s degrees in biology 
from UCLA, and he received his doctorate from 
UCLA in environmental science and engineering 
in 1994.

Abstract
Heal the Bay authored a guidance docu-

ment, designed as a national model for routine 
water quality monitoring and public notifi cation 
programs for marine beaches.  Public awareness 
regarding beach water pollution and concern about 
swimming-related illnesses has increased, and 
attention to beach water quality has led to new leg-
islation (the federal BEACH bill for example) and 
research on beach water quality issues.  In turn, 
new regulations and an improved understanding of 
beach pollution have provided impetus for beach 
managers and local health agencies around the 
country to modify and expand their existing beach 
water quality programs. The model program is a 
tool for local and state health agencies and beach 
managers to develop and improve marine beach 
water quality monitoring and public notifi cation 
programs. Currently, in most of the country, pro-
grams vary from state to state and even from coun-
ty to county within states.  The end result is that 
public health is not always adequately protected, 
and monitoring results are not comparable from 
state to state. The intent of the model program is to 
improve the effi ciency and protectiveness of beach 
monitoring programs outlined in the U.S. EPA’s 
existing guidance. This model program explicitly 
provides a risk-based rationale and scientifi c basis 
for many of the recommended protocols.  We hope 
the model program will help promote consistency 
in monitoring and public notifi cation programs 
implemented across the country.



National Beaches Conferences

64



Day One: Session Three

65



National Beaches Conferences

66



Day One: Session Three

67



National Beaches Conferences

68



69

Day One: Session Three

Questions and Answers

No questions.
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Comparison and Verifi cation of 
Bacterial Water Quality Indicator 
Measurement Methods and Using 
Ambient Coastal Water Samples
John Griffi th
Southern California Coastal Water Research Project

Biosketch
Mr. Griffi th is a microbiologist at the South-

ern California Coastal Research Project (SCC-
WRP).  Mr. Griffi th received dual B.S. degrees in 
Biology and Environmental Studies in 1995, and is 
currently a Ph.D., all at the University of Southern 
California.  He has worked on numerous projects 
geared toward the development of methods and ap-
plication of methods to detect and identify sources 
of fecal contamination and human pathogens in 
marine waters.  Mr. Griffi th joined SCCWRP in 
September 2001. His present research efforts focus 
on bacterial source tracking, and the development 
of rapid indicators for the detection of human fecal 
contamination and pathogens in urban runoff and 
marine receiving waters.

Abstract
More than 30 laboratories routinely moni-

tor water along southern California’s beaches for 
bacterial indicators of fecal contamination.  Data 
from these efforts are frequently combined and 
compared even though three different methods 
(membrane fi ltration (MF), multiple tube fermen-
tation (MTF) and chromogenic substrate (CS) 

methods) are used.  To assess data comparability 
and quantify variability within method and across 
laboratories, 26 laboratories participated in an 
intercalibration exercise.  Each laboratory pro-
cessed three replicates from eight ambient water 
samples employing the method or methods they 
routinely use for water quality monitoring.  Verifi -
cation analyses were also conducted on a subset of 
wells from the CS analysis to confi rm or exclude 
the presence of the target organism.  Enterococci 
results were generally comparable across methods.  
There was a 9% false positive rate and a 4% false 
negative rate in the CS verifi cations for entero-
cocci, though these errors were small in context 
of within and among laboratory variability.  Fecal 
coliforms were also comparable across all meth-
ods, though CS underestimated the other methods 
by about 10% because it measures only E. coli, 
rather than the larger fecal coliform group mea-
sured by MF and MTF.  CS overestimated total 
coliforms relative to the other methods by several 
fold and was found to have a 40% false positive 
rate in verifi cation.  Across laboratory variability 
was small relative to within and among method 
variability, but only after data entry errors were 
corrected.  Nearly 20% of the labs had data entry 
errors, which were much larger than any method 
related errors.  
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Day One: Session Three

Questions and Answers

Q (Toni Glymph, Wisconsin Department of Natural Resources): We looked at ambient testing and 
saw similar results, but when comparing methods with wastewater discharge, we’re getting a dif-
ferent picture.  Depending on the type of disinfection, test methods, etc., data can be magnitudes 
different.  Have you looked at the types of wastewater?  The test methods do not compare when 
looking at wastewater effl uent.

John Griffi th
We did not look at any wastewater effl uents.  The hypothesis is that organisms are suscep-

tible to the different chlorination methods at different levels, so when you grow bacteria on differ-
ent media you will get differential results.  That could be what we saw at Doheny Beach as well.

Comment: UV disinfection gives consistent results, but the chlorination method is completely dif-
ferent.  So, it really depends on what test method you use and how you treat your wastewater.
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Composite Sampling as an Alternative 
Technique for the Determination of 
Bacterial Indicators in Recreational 
Waters
Julie Kinzelman
City of Racine

Biosketch
Julie Kinzelman is a microbiologist for the 

City of Racine Health Department where she has 
14 years experience in recreational water quality 
monitoring and research.  Dr. Kinzelman received 
a BS in Medical Technology from the University 
of Wisconsin - Parkside, a MS in Clinical Labora-
tory Sciences from the University of Wisconsin 
-Milwaukee, and is a Ph.D. Candidate (2005) in 
Public & Environmental Health at the University 
of Surrey (Guildford, UK). Dr. Kinzelman is the 
principal investigator or co-investigator on re-
search initiatives funded by the National Institute 
of Health, S. C. Johnson Fund, Wisconsin DNR, 
and Wisconsin Department of Health & Human 
Services. Her current research activities focus on 
using public health based monitoring programs to 
assess the interaction of coastal processes contrib-
uting to recreational water quality advisories.

Abstract
The BEACH Act requires states to develop 

recreational water quality monitoring and notifi ca-
tion programs using approved standards.  Testing 
frequency is based on usage and beaches with 
extensive shorelines, which may require multiple-
site sampling, could see signifi cantly increased 
costs for monitoring recreational waters. This 

study explored composite sampling at two Racine, 
Wisconsin beaches over four months (n=68 days) 
in order to determine whether composite sampling 
could provide a valid, unbiased, and cost-effective 
measure of surface water quality.  Multiple-point 
sampling occurred throughout the swimming sea-
son with samples being collected daily from three 
(Zoo Beach) or four (North Beach) fi xed sampling 
points.  From each individual sample, well-mixed 
aliquots were combined to form a single compos-
ite sample.  Individual and composite samples 
were analyzed identically for Escherichia coli
using Colilert-18/Quanti-Tray/2000®.  Results 
indicated a reasonable expectation of a simple 1:
1 ratio between the composite samples and the 
arithmetic mean of the 3 or 4 individual samples.  
Additionally, log variance of the composite sample 
results did not differ signifi cantly from that of the 
single sample averages (p > 0.2).  Empirical values 
for log standard deviations varied by no more than 
7% between the composite sample and individu-
ally assayed samples.  In this study, compositing 
appeared to introduce neither bias nor additional 
variability into the monitoring results and, there-
fore, stands as a reasonable alternative to data sets 
derived from single-sample methods.  Regulatory 
programs requiring large numbers of samples to 
be analyzed could benefi t from the adoption of this 
type of sampling scheme as a means of reducing 
the costs associated with the implementation.
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Day One: Session Three

Questions and Answers

Q: What method is used to monitor the Great Lakes?

Julie Kinzelman 
IDEXX Colilert-18 for E. coli.

Q:  You don’t use Enterolort?

Julie Kinzelman
 No, because we are looking at fresh water so we test for E. coli.  Enterococci is also 

accepted by EPA, and we looked at enterococci in the past as an alternative to E. coli.  But, we 
thought we would have more advisories in the absence of a defi ned public health risk.  So, at this 
point-in-time we continue to use E. coli.

Q: Were samples collected away from the tide?  You mentioned working in a sterile environment, 
and I am wondering if the sampler could be exposing himself to the sample bag?

Julie Kinzelman 
There is no true tide in the Great Lakes.  Samples were collected at arm’s length (about 1 

foot/0.3 m) below the surface of the water and pulled back up away from the body of the sampler.

Q: Have you ever had a false positive result?  

Julie Kinzelman  
Not that I’m aware of.
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How Often and Where to Monitor: 
Outcome of the EMPACT Study
Larry Wymer
U.S. Environmental Protection Agency

Biosketch
Larry Wymer is a statistician for the US EPA 

Offi ce of Research and Development.  Mr. Wymer 
received his MBA in Quantitative Analysis from 
the University of Cincinnati.  He has worked for 
the National Exposure Research Laboratory in 
Cincinnati, Ohio for the past 6 years.  His main re-
search interests are characterization of recreational 
water quality and indoor mold.  He also serves as 
an Advisor to ASTM Committee D19 on water.

Abstract
Current EPA recommendations for monitor-

ing the quality of recreational waters calls for the 
collection of fi ve samples over a 30-day period 
and the calculation of a running geometric mean 
to determine if the water quality meets suggested 
standards.  This approach does not provide timely, 
accurate information for risk managers or the 
public.  A solution to this problem is to develop a 
statistically valid monitoring protocol which takes 
into account elements that contribute to the un-
certainty associated with sampling bathing beach 
waters.

EMPACT partner cities, representative of 
various bathing beach environments, such as 
marine, freshwater, estuarine, and riverine sites, 
were recruited to participate in a study monitoring 
their respective beaches.  The major objective of 
this research was to develop a monitoring pro-
tocol for measuring the quality of bathing beach 
waters describing when, where and how many 
samples should be taken, and how the data should 
be analyzed.  The collected data were evaluated 
to develop an economically feasible monitoring 

protocol to effectively minimize uncertainty about 
the quality of bathing waters.

Major fi ndings of this study were that 
distance from shoreline and time of day have 
signifi cant effects on the results of water quality 
monitoring.  In general, the further away from the 
shoreline samples were taken, the lower the bacte-
rial densities observed.  Indicator levels also tend-
ed to be lower in mid-afternoon compared to what 
they were in the morning.  There is an indication 
that this decline is due to solar radiation, since it 
tended to be less pronounced, or even non-existent, 
with increasing cloud cover.  Rain, wind direction 
and velocity, and tides (absolute water level) also 
signifi cantly infl uenced bacterial indicator densi-
ties at the beaches, while bather density and water 
temperature did not appear to do so.

Spatial and temporal sources of variation 
were defi ned by the study.  Replicate variance, 
sampling depth, distance from shoreline to knee or 
waist depth, as well as variance between transects 
from shoreline were all signifi cant contributors 
to the spatial sources of variation observed at the 
beaches.  Day-to-day variation would be the main 
source of variability over time.  About one-half 
of the time the change in target indicator density 
was by a factor of two or more from one day to the 
next.

These data indicate that only three to six 
samples taken from water of roughly in the same 
depth (knee- to chest-deep) may be adequate to 
characterize water quality at a given point in time.  
This sample size recommendation is derived not 
only from variability of target densities observed 
in this study, but also from consideration of the 
relative uncertainty inherent in the estimated 
health effect.
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Questions and Answers

Q: From a bacteria study in San Juan Creek, samples collected near storm drain outlets had 
high concentrations of bacteria, including enterococcus.   Also, the effects of sunlight may have 
reduced bacteria (Enterococcus).  Can you demonstrate the die-off rate statistically?  Is there a 
hypothesis on why bacteria would be persistent near the surface of water (closer to sunlight) in 
the ankle water?  I assume when you say “ankle water” you mean that samples were taken in wa-
ter that was ankle-deep.  Is there a correlation with temperature?  I t would seem that the bacteria 
counts would be inversely related to the temperature.  

Larry Wymer 
We did not see any change with temperature, which could be because the temperature did 

not vary much.  However, there was defi nitely an effect of sunshine.  The decline of bacteria was 
greater on sunny days compared to cloudy days, from morning to afternoon.  Although, hourly 
samples did not show a consistent pattern in levels of bacteria.

Comment (Mark Gold, Heal the Bay): Heal the Bay, the City of Los Angeles, and the Los Angeles 
County Sanitation District did a very similar study about 15 years ago and got almost identical 
results, with high densities in morning.  The project also showed a difference in bacteria levels 
among ankle, waist and chest depths.  Although, temperature does not tend to vary enough to 
drive any results.

Q (Dustin Bambic, Larry-Walker Associates):  You seem to be aware of the UV degradation that 
bacteria exhibit during the day.  Are there any studies where the pathogens themselves showed a 
similar response to UV, since we are looking for the pathogens and not the bacteria themselves?

Larry Wymer 
Yes.  I hear that it’s not just UV that causes degradation, but also visible light.  

Mark Gold
I have not seen any pathogens studies, but I know that when Rachel Noble was at SCCWRP 

they did some extensive work on the indicators, but not on the pathogens themselves.  

Comment (Dustin Bambic):  I have done studies with sunlight and saw that it goes into the visible 
range [tape inaudible].
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Source Unknown: Questionable 
Geometric Mean Exceedances at Two 
Pristine North Carolina Beaches
J.D. Potts
North Carolina Department of Environment and Natural Resources

Biosketch
Mr. J.D. Potts is the manager of North 

Carolina’s Recreational Water Quality Pro-
gram.  Mr. Potts received his B.S. in Fisheries 
and Wildlife Science from North Carolina State 
University. He has worked for the N.C. Division of 
Environmental Health in the Shellfi sh Sanitation 
and Recreational Water Quality Section for fi fteen 
years. He worked as a shoreline surveyor for eight 
years before starting the state’s recreational water 
quality program in 1997. He currently directs the 
program’s statewide coastal recreational water 
quality activities.

Abstract
North Carolina’s Recreational Water Quality 

Program tests 240 sites along the ocean beaches, 
sounds, and coastal rivers.  During the 2004 swim-
ming season, the program posted several swim-
ming advisories at historically pristine beaches, 
including a public access ocean site in Carteret 
County and the Cape Hatteras Lighthouse in the 
Outer Banks in Dare County.  These sites experi-
enced high initial counts and the Carteret Co. site 
then experienced a high count on the re-sampling. 

The high sample results changed the basis of the 
swimming advisories from exceeding single-
sample levels to exceeding the monthly geometric 
mean. Geometric mean exceedances require that 
the weekly sample results drop below the limit 
before the advisory is removed.  

The high samples kept the geometric mean 
over the standard for over a month in the Cart-
eret County case, with the sign staying up for 
four weeks while weekly tests showed minimal 
counts. No source of pollution was identifi ed at 
the Carteret site. The single high sample for the 
Cape Hatteras Lighthouse resulted in the advisory 
remaining for a week, based on daily sampling 
results that were taken after a possible source was 
identifi ed and removed.  If the possible source, a 
National Park Service drainage culvert, had not 
been identifi ed and closed, this advisory is likely 
to have remained up for several weeks as well, 
despite subsequent low bacterial counts.

These occurrences raise questions about 
whether the current geometric mean practices 
portray an accurate picture of coastal recreational 
water quality.  The adverse public perceptions 
these advisories cause do not refl ect actual water 
quality public health risks. 
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Questions and Answers

No questions.
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Misinformation in Beach Warning 
Systems
Stanley Grant
University of California at Irvine, Henry Samueli School of Engineering

Biosketch
Dr. Stanley B. Grant is Professor of Environ-

mental Engineering, and Chair of the Department 
of Chemical Engineering & Materials Science at 
the University of California, Irvine (UCI).  Dr. 
Grant received a B.S. (with distinction) in Geol-
ogy from Stanford University (1985) and a M.S. 
and Ph.D. in Environmental Engineering Sci-
ence from the California Institute of Technology 
(1990 and 1992, respectively).  Dr. Grant studies 
the sources, fate, and transport of pathogens and 
indicator organisms in drinking water, urban run-
off, and the coastal ocean.  He is a member of the 
US Environmental Protection Agency’s Science 
Advisory Board (Drinking Water Panel), and is the 
lead on several multidisciplinary research projects, 
including one on the infl uence of tidal wetlands 
on coastal pollution (joint with researchers from 
UCI, Scripps Institution of Oceanography, and 
UCLA, funded by the University of California 
Marine Council); another on the association of 
pathogens and particles in storm runoff (joint with 
researchers from UCI and UCSB, funded by the 
US Geological Survey and the National Water 
Research Institute); and a third on the contribution 
of marinas to fecal indicator bacteria impairment 
in tidal embayments (in support of the Newport 
Bay Fecal Coliform TMDL, funded by the Califor-
nia State Water Quality Control Board).  Dr. Grant 
is recipient of the prestigious Career Award from 
the National Science Foundation (1985-2000), and 
a number of local awards including Conservator 
of the Year (2002) from the Bolsa Chica Wetlands 
Conservancy, and the Distinguished Assistant Pro-
fessor Award for Teaching from the UCI Academic 
Senate (1999).

Abstract
Whenever measurements of fecal pollution in 

coastal bathing waters reach levels that might pose 
a signifi cant health risk, warning signs are posted 
on public beaches in California.  Analysis of his-
torical shoreline monitoring data from Huntington 
Beach, southern California, reveals that protocols 
used to decide whether to post a sign are prone to 
error.  Errors in public notifi cation (referred to here 
as posting errors) originate from the variable char-
acter of pollutant concentrations in the ocean, the 
relatively infrequent sampling schedule adopted by 
most monitoring programs (daily to weekly), and 
the intrinsic error associated with binary adviso-
ries in which the public is either warned or not.  In 
this paper, we derive a probabilistic framework 
for estimating beach posting error rates, which at 
Huntington Beach range from 0 to 41%, and show 
that relatively high sample-to-sample correlations 
(>0.4) are required to signifi cantly reduce binary 
advisory posting errors.  Public mis-notifi cation 
of coastal water quality can be reduced by utiliz-
ing probabilistic approaches for predicting current 
coastal water quality, and adopting analog, instead 
of binary, warning systems. 
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Questions and Answers

Q (Bob Peeples, Earth 911):  When fi tting to log normal distribution, how do you allow for the 
fact that you can’t go below the detection limit?

Stanley Grant 
Throw out the non-detects. They contain no information.

Q: Do you think that your approach will be useful to help us understand if the samples that we do 
take will be meaningful to protect public health?

Stanley Grant 
Focus on the indicators and pathogens relationship; know that one can be present without 

the other (and vice versa).  We’re working on trying to learn what are the physical transport pro-
cesses that move the bacteria and pathogens, how is the transport process refl ected in variability 
patterns, and how the patterns can be transferred to a probabilistic framework that can be useful 
for health risk.

We learn from cases where indicator bacteria and pathogens have a common source.  We 
learn that what applies to one case often applies to the other.  For example, during a storm event 
there is an infi nite supply of indicator bacteria, but human viruses are diluted by the volume of 
water.  Be careful of decoupling.
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The Cost of Beach Water Monitoring 
Errors in Southern California
Linwood Pendleton
University of California at Los Angeles, School of Public Health

Biosketch
Dr. Linwood Pendleton received a B.S. in 

Biology (with a chemistry minor) from the Col-
lege of William and Mary, an M.A. in Biology 
from Princeton University (for studies in tropical 
ecology), a Masters of Public Administration from 
Harvard’s Kennedy School of Government, and a 
Doctor of Forestry and Environmental Studies in 
Natural and Environmental Resource Economics 
from the School of Forestry and Environmental 
Studies at Yale University.  Dr. Pendleton works 
broadly in the area of coastal and ocean econom-
ics, with an emphasis on the economic impacts of 
coastal water quality pollution.  Dr. Pendleton is 
the lead economist for the National Ocean Eco-
nomics Project’s Non-Market Values Information 
System.

Abstract
The current protocol and method of monitor-

ing recreational water quality in the United States 
is known to be imperfect.  On site sampling, off 
site laboratory analysis, and a reliance on fecal in-
dicator bacteria instead of human pathogens result 
in two principle types of errors associated with 
water quality monitoring (Rabinovici et al 2004):  
1) Type I errors in which beaches are closed even 
though water quality parameters are within a com-
pliance range thought to be safe for swimming and 
2) Type II errors in which water quality parameters 
exceed safe compliance levels yet beaches are 
not closed.  The causes of these errors include a) 
precautionary beach closures when a source of 
contaminants are known, but the exact fate of con-
taminants in near shore waters is not known and b) 
lag times of two or more days between sampling 
and notifi cation of water quality impairment.  We 
estimate the economic cost of these errors using a 
retrospective analysis of beach closures and beach 
attendance in Los Angeles and Orange Counties.  
This study fi nds that a complete elimination of 
these types of errors in Los Angeles and Orange 
County could result in an annual economic savings 
of approximately $8 million annually.
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Questions and Answers

Q: I think you are underestimating because you are not showing that although there were less 
acute gastrointestinal illnesses, people were more likely to stay home from work and more likely 
to go to a physician’s offi ce.  So, I think you presented an estimate of what the true costs really 
are.

Linwood Pendleton 
It is a lower bound.  I try to do that with every step, and for the very same reason we chose 

that.  But, you are right.

Comment:  Yes, I think it is more than that.  But I think you did a good study.

Q (Carl Berg, Hanalei Watershed Hui):  A lot of the viruses and bacteria become aerosole-borne 
at the beaches.  So, just by going to the beach you still have an exposure, even if you do not go 
into the water. I think you underestimate the effect of people going to the beach but not going 
swimming.  Your 28 percent might not be a good factor because you have an exposure rate of 
perhaps 50 or 60 percent of the people.  

Linwood Pendleton 
I was looking at the beach closure.  This would require that I know how the beach closures 

affected those who had gone to the beach.  I could do that too.  But, I can’t do that with the data I 
have, but we could do that if we went to a beach and looked to see who was exposed.  But when 
I’m using the attendance fi gures, it’s everyone who came to the pier, even those who went bike 
riding and rollerblading.  So, you are right.  This is the lower bound if you add onto that the inci-
dences of disease.  I also looked only at gastroenteritis, so it is a lower-bound there.  I did not look 
at eye or ear ailments or acute fever incidences.  This is just a lower-bound.  So, we may want to 
add to that a respiratory ailments from people sitting by the edge of the beach.

Q (Shawn Ultican, Kitsap County Health District):  If you are looking at the costs of a closure, 
whether it is the cost of lost recreation or cost of going to a doctor, is that really a cost or is that 
money just being displaced?  For example, if I want to go to Beach A, and Beach A is closed, 
maybe I just take my money and go to Beach B.  It might be a half hour further away, but if I re-
ally want to go to the beach that day, I will still go if there is an opportunity available in another 
location.  And, are the costs of going to the doctor just the costs of moving from me doing my job 
in producing whatever I produce in doing my job and transferring that to the healthcare system 
where I’m paying somebody else to do their job?  Does that make sense?

Linwood Pendleton 
The lost recreational values that are a cost to the economy is how much less happy you are 

or how much money you spend that you didn’t need to spend to drive to the beach.  So, those 
recreational values look at the value that people place on a beach recreation visit beyond whatever 
they paid.  Expenditures, on the other hand, refer to when you take the money that you were go-
ing to spend on Doheny Beach, you go to San Clemente and spend you money there.  In that case 
it’s a transfer, unless you are in San Clemente.  If you are in San Clemente and you are trying to 
fi gure out whether we want to go to this more expensive monitoring system, then it’s a cost to San 
Clemente because you lose those expenditures.  It is not a cost to the overall economy.  Medi-
cal expenses are real costs.  When you are using a doctor’s time that could be spent on another 
patient, productivity is lost.  For example, if you look at the gross state product of Florida, it will 
go up because you have all these building projects now.  Everytime they build a new house that 
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got knocked down by a hurricane that will look like an increase in the economy.  Its not like that 
with medical costs.  What we are talking about here are real costs to society because we are using 
resources to run medical tests and staffi ng the doctors’ offi ces, and we are losing real productivity 
when you don’t go to work.  So, that is what is refl ected in those medical costs.  The willingness 
to pay is what in litigation they call psychological damages, which is when people are relatively 
unhappy because they got sick, and that represents an economic cost too.  So, of those three, two 
are unambiguously costs to the economy, and the third one, expenditures, depends on the perspec-
tive from which you are viewing this.
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Communication: Increasing Public 
Awareness about Beaches
Harry Simmons
American Shore and Beach Preservation Association

Biosketch
Harry Simmons is President of American 

Shore & Beach Preservation Association.  Mr. 
Simmons also serves in his 5th year as Mayor of 
the Town of Caswell Beach, North Carolina and 
is executive director of North Carolina Shore & 
Beach Preservation Association.  Mayor Simmons 
serves on the boards of directors of the North 
Carolina League of Municipalities, the North 
Carolina Coastal Communities Coalition and as a 
Coastal Cities member of North Carolina’s Coastal 
Resources Advisory Council.  He has recently 
formed Simmons Coastal, a broad-based coastal 
issues consulting fi rm currently seeking additional 
clients from among businesses, governments and 
individuals along America’s coast.  Find him on 
the web at SimmonsCoastal.com.  A North Caro-
lina native, Mayor Simmons earned his BS in 
Business Administration from the Kenan-Flagler 
Business School at the University of North Caro-
lina in Chapel Hill.

Abstract
The American Shore and Beach Preservation 

Association has been successful linking healthy 
beaches and the economic benefi ts those beaches 
provide to both the local and national economies.  
This presentation will provide conferees with 

information on how to more successfully link 
healthy beaches and productive economies.

Over 53% of the nation’s population lives 
in coastal counties.  By 2015, the population of 
coastal counties is expected to reach 165 million 
residents, with an average of 3,600 people moving 
to coastal regions daily.  Those that do not live in 
coastal regions often spend their vacations there.  
Beaches are American’s top tourist destination.  
For instance, Miami Beach is visited by more 
people than all the National Parks combined.

Better beaches lead to increased travel and 
tourism.  The benefi ts begin at the local level and 
expand outward.  For example, tourists visiting 
healthy beaches spend money at local businesses, 
which in turn expand and invest in new employees 
and capital.  Those employees, and the fi rms that 
benefi t from capital improvements, then spend 
their money buying goods and services.  Accord-
ing to a recent federal study, only 35 percent of a 
shore protection project’s benefi ts accrue locally, 
while 65 percent accrue to people who reside 
elsewhere.

When a community’s beaches must be closed 
for even a day, everyone loses tax revenue.  We 
need to work together to publicize that message 
to the public and to elected offi cials so states and 
communities do more to assure the highest stan-
dards of beach water quality.
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Questions and Answers

No questions.
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City of Encinitas Perspective on Beach 
Postings
Katherine Weldon
City of Encinitas, Clean Water Program

Biosketch
Katherine Weldon has over 12 years of ex-

perience in Water Quality Management Programs.  
Most of her experience has been in role of program 
manager for the Recreational Ocean Water Quality 
Coordinator for the County of San Diego and most 
recently as the Stormwater Program Manager for 
the City of Encinitas.  Ms. Weldon has been active 
in the fi eld of stormwater monitoring since 1993 
when the County fi rst began testing storm drains.  
Kathy developed a voluntary ocean-monitoring 
program with the POTWs, which became a routine 
monitoring program for the County of San Diego.  
She has been involved with the implementation of 
AB411, which mandated a routine coastal monitor-
ing program for the State of California.  

Throughout Ms. Weldon’s career she has 
worked for the public sector.  She has developed 
the City of Encinitas’ Stormwater Program from the 
beginning, which is considered the model by the 
Baykeepers and the local Regional Water Board.  
Kathy has created numerous presentations for City 
Council as well as the local media.  She works with 
each department from public works, engineering, 
construction and planning.  Ms. Weldon’s most 
recent accomplishment is the completion of the 
Moonlight Beach Urban Runoff Treatment Facility, 
which cleans the creek of bacteria and viruses prior 
to being discharged back into the creek. 

Abstract
The City of Encinitas, a coastal town located 

25 miles north of San Diego with 6.2 miles of 
beaches, generates an estimated $44,000,000 of 
revenue annually.  Moonlight Beach, the crown 
jewel, supports 4000 beach users on a summer 
day, with facilities including volleyball courts, fi re 
rings, snack/rental shops, and lifeguards.  Water 
quality at Moonlight has been historically poor 
due to Cottonwood Creek, conveying bacteria in 
urban runoff directly to the beach.  Understand-
ing the value of the resource, the City installed an 
ultraviolet treatment facility on Cottonwood Creek 
to compliment persistent upstream investigations, 
killing 99.9% of the bacteria.  Nearly $11,000 
are spent annually monitoring water quality at 
Moonlight, above and beyond the required AB411 
program.  With these Best Management Practices, 
postings due to sewage and urban runoff have been 
nearly eliminated.

Yet, Moonlight continues to have postings, 
often a result of misguided policy not protective of 
public health.  Guidelines such as sampling before 
11 am or the inability of weekend staff to un-post 
beaches has kept Moonlight posted when bacteria 
samples indicate acceptable water quality.  Three 
cases of postings not protective of public health 
and their fi scal impacts will be discussed.

Samples of seagull feces have been analyzed 
for bacteria indicators, data will be presented.  
Understanding contributions from this source 
of bacteria leads the City to question how often 
beaches are posted due to natural sources.  Is the 
enterococcus standard often exceeded because of 
natural sources, resulting in incorrect perceptions 
of water quality?  A study supporting this hypoth-
esis will be presented.
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Questions and Answers

Q (Matt Liebman, US EPA, Region 1): Is there a perception about water quality that keeps people 
from coming back to the beach well after the beach has been posted or closed?

Kathy Weldon 
In 1999 we had 93 days of beach postings.  Yes, I believe there was a slow reduction in 

population, but we have seen it escalating since then and we have been reducing the beach 
closures every year since then.  This doesn’t stop families from going to the beach.  Parents will 
still let their kids play in the water.  I think it just adds a level of concern in their minds, and it 
makes them think about next time, asking them selves, “am I going to come back to this beach or 
go somewhere else?”  It does the same thing to the lifeguards.  They will ask themselves, “is our 
beach clean enough and should I let people go into the water?”  It’s a level of concern that is dif-
fi cult to document.

Comment (Tim Wade, USEPA): I would suggest a more random sampling and/or a follow up sur-
vey prior to concluding that people are not getting sick.  I think a lot of the cases we see are mild 
and may not be reported to the lifeguards.

Q (Carl Berg, Hanalei Watershed Hui): What kind of tests were you using?  Was it enterococcus?

Paul Hartel 
We used membrane fi ltration for enterococcus.

Comment (Carl Berg):  We are using IDEXX technologies to do that, and with a dilution, you can 
only measure down to 10.  However, if you take three simultaneous samples and they all show a 
zero , then your detection level is statistically down to one.  That would help you with your geo-
metric means quite a bit if you are able to do repeated sampling.  This may statistically improve 
your numbers and bring them down much quicker.  

Q (Charles Kovatch): How well does the laser counting estimate the population?

Kathy Weldon 
It was close to the lifeguard counts from before.

Q (Charles Kovatch, US EPA):  Are any other beaches in California using the lasers? 

Kathy Weldon 
Not that I know.  Our lifeguards stopped collecting data (they were told not to) so we tried to 

fi nd a way to collect the data without the lifeguards.  

Q:  How much did the people counters cost?

Kathy Weldon
 They cost around $600 per site.  
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